In the Claims 

Claims 18-35 have been withdrawn 
Claims 1 and 10 have been amended 

1. (currently amended) An apparatus for performing laser thermal 
annealing of a substrate having a surface, comprising: 

a laser capable of generating continuous annealing radiation having a 
wavelength that is not substantially absorbed by the substrate at room temperature; 

an annealing optical system adapted to receive the annealing radiation and form 
an annealing radiation beam that forms a first image at the substrate surface, and 
wherein the first image is scanned across the substrate surface; and 

a heating device for heating at least a portion of the substrate to a critical 
temperature such that the annealing radiation beam incident upon said portion is 
substantially absorbed near the surface of the substrate at said portion during 
scanning; 

wherein the heating device includes: 

a preheating radiation source adapted to emit preheating 
radiation of a wavelength that is subst antially absorbed by the 
substrate at room temperature; and 

a rela y system adapted to receive the p reheating radiation 
from the preheating radiation sourc e and form a preheating 
radiation beam that forms and scan s a second image over the 
substrate surface to preheat a porti on of the substrate that is in 
front of or that partially overlaps the scanned first image. 

2. (original) The apparatus of claim 1, wherein the annealing radiation 
beam wavelength is greater than 1pm. 

3. (original) The apparatus of claim 1, wherein the substrate is supported 
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by a movable stage adapted to achieve said scanning by moving the substrate relative 
to the annealing radiation beam. 

4. (original) The apparatus of claim 1, wherein the annealing radiation 
has a wavelength of 10.6 urn. 

5. (original) The apparatus of claim 1 wherein the substrate is undoped 
or lightly doped silicon. 

6. (original) Ttie apparatus of claim 1, wherein the first image formed by 
the annealing radiation is a line image. 

7. (original) The apparatus of claim 1, wherein the heating device 
includes a heated chuck adapted to support and heat the substrate to the critical 
temperature. 

8. (original) The apparatus of claim 7, wherein the heating device further 
includes a heat shield that reflects heat emitted from the substrate back to the 
substrate. 

9. (original) The apparatus of claim 1, where the heating device includes 
a heated enclosure adapted to surround the substrate and to heat the substrate to the 
critical temperature. 

10. (currently amended) The apparatus of claim 1, wherein the heating 
device relay system includes: 

a pi cheati n g r a d iati o n source adapted t o emit pi cheati ng radiation; 

a relay lens adap t e d t o le cc i vc t h e p r ehea t i ng r a d iat i o n a n d fo rm a 
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preh e a ti ng radiat i on bea m t h a t fo r ms a s e cond i mag e at th e substra te ; 
wh erein t h e s e co n d im ag e i s sca nn ed ov er th e subst r at e su r face t o pre he at a 
portio n of th e substra t e tha t i s in f r o nt of or that pa r tially ov er la p s t he 
sca nn e d first im ag e ; a nd 

whe rei n th e pr ehe at in g radiatio n h a s a wav e l eng th that i s 

subs t ant i a ll y abso r bed by t he substrat e at room tem pe ratu re. 

11. (original) The apparatus of claim 10, wherein the second image is a 
line image. 

12. (original) The apparatus of claim 10, wherein the preheating radiation 
beam has a wavelength of 780nm or 800nm. 

13. (original) The apparatus of claim 10: 

wherein the relay lens is arranged such that the preheating radiation beam is 
incident on the substrate at normal incidence; and 
further includes: 

a polarizer; and 
a quarter-wave plate; 

wherein the polarizer and quarter-wave plate are arranged in the 
preheating radiation beam to reduce an amount of preheating radiation 
reflected from the substrate from reaching the preheating radiation 
source. 

14. (original) The apparatus of claim 10, wherein a polarizer and a 
Faraday rotator are arranged in the preheating radiation beam to substantially prevent 
preheating radiation from returning to the preheating radiation source. 

15. (original) The apparatus of claim 10, wherein: 
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the preheating radiation source is an array of laser diodes; and 
the relay lens is anamorphic and forms the second image as a line image of the 
array of laser diodes at the substrate. 

16. (original) The apparatus of claim 10, wherein the relay lens includes 
elements that are adjustable to maintain the second image in focus. 

17. (original) The apparatus of claim 1, further including: 
a chuck that supports the substrate; 

a movable stage that supports the chuck; and 

a stage driver operatively connected to the movable stage to selectively move 
the stage to selectively move the substrate to effectuate said scanning. 

18. (withdrawn) A method of laser thermal annealing a substrate, 
comprising: 

providing an annealing radiation beam from a laser having a wavelength that at 
room temperature is not substantially absorbed by the substrate; 

heating at least a portion of the substrate to a critical temperature such that the 
annealing radiation beam is capable of being substantially absorbed near the surface of 
the substrate at said heated portion; and 

initiating a self-sustaining annealing condition by scanning the annealing 
radiation beam over the heated portion of the substrate. 

19. (withdrawn) The method of claim 18, wherein the substrate is an 
undoped or lightly doped silicon substrate. 

20. (withdrawn) The method of claim 18, wherein said heating includes 
providing heat to the substrate via a heated chuck that supports the substrate. 
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21. (withdrawn) The method of claim 20, including reflecting heat radiated 
from the substrate back to the substrate. 

22. (withdrawn) The method of claim 18, wherein said heating includes 
providing heat to the substrate via a heated enclosure that surrounds the substrate. 

23. (withdrawn) The method of claim 18, wherein said heating includes 
irradiating the portion of the substrate with a preheating radiation beam having a 
wavelength that is substantially absorbed by the substrate at room temperature. 

24. (withdrawn) The method of claim 23, wherein the preheating radiation 
beam wavelength is 780nm or 800nm. 

25. (withdrawn) The method of claim 23, including generating the preheating 
radiation beam using an array of diode lasers. 

26. (withdrawn) The method of claim 23, wherein the annealing radiation 
beam forms a first image at the substrate, the preheating radiation beam forms a 
second image at the substrate in front of or partially overlapping the first image, and 
wherein the first and second images are scanned over the substrate. 

27. (withdrawn) The method of claim 26, wherein the second image is 
maintained in front of or partially overlapping the first image during scanning. 

28. (withdrawn) The method of claim 18, wherein the annealing radiation 
beam has a wavelength of greater than 1pm 

29. (withdrawn) The method of claim 28, wherein the annealing radiation 
beam has a wavelength of 10.6pm. 
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30. (withdrawn) The method of claim 23, including: 

empirically determining at least one of i) a critical temperature produced by the 
preheating radiation beam to initiate a self-sustaining annealing condition, and ii) a 
minimum power required in the preheating radiation beam to initiate the self-sustaining 
annealing condition by irradiating a set of test substrates with a corresponding set of 
annealing radiation beams and a set of preheating radiation beams having select 
intensities. 

31. (withdrawn) The method of claim 18, wherein the critical temperature is 
360°C or greater. 

32. (withdrawn) The method of claim 26, wherein the scanning is performed 
in a pattern selected from the group of patterns comprising: raster, boustrophedonic, 
and spiral. 

33. (withdrawn) The method of claim 26, wherein the scanning is performed 
by selectively moving a movable substrate stage that supports a chuck that in turn 
supports the substrate. 

34. (withdrawn) The method of claim 23, wherein the preheating radiation 
beam has a power level, and wherein the power level is set by: 

scanning the substrate under an annealing radiation beam having sufficient 
power to anneal an absorbing substrate; 

raising the power level of the preheating radiation beam until an annealing 
temperature is reached on the substrate surface; and 

setting the power level to at least that which results in the annealing 
temperature being reached. 

35. (withdrawn) A method of laser thermal annealing a substrate having a 
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temperature, comprising: 

providing an annealing radiation beam from a laser having a wavelength that at 
room temperature is not substantially absorbed by the substrate; 

irradiating a portion of the substrate with a scanning preheating radiation beam 
having a wavelength that is substantially absorbed by the substrate at room 
temperature so as to raise the substrate temperature to a critical temperature such that 
the annealing radiation beam is capable of being substantially absorbed near the 
surface of the substrate at said heated portion; and 

initiating a self-sustaining annealing condition by scanning the annealing 
radiation beam behind of or partially overlapping with the preheating radiation beam. 
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